The aim of the present investigation is to report the results of a detailed electrophysiological examination of muscle and motor nerve functions in patients with polymyositis.
to 59 years served as controls for one or more investigations.
The number of motor units in the E.D.B. muscle was estimated by the method of McComas, Fawcett, Campbell and Sicawhile the number of operative motor units within the thenar and hypothenar muscles was obtained by the technique described by Sica, McComas, Upton and Longmire».
Measurements were made of impulse conduction velocities and terminal laten cies in motor nerve fibres following a convenctional technique.
In all the patients concentric needle electromyography was performed; these studies often served to clarify the diagnosis but the results will not be reported.
Throughout the text mean values have been given with their standard de viations. The significance of difference between means was calculatde by the "t" test.
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RESULTS

Numbers
of motor units - Table I shows the individual values of operative motor units in each of the muscles investigated in both groups of patients.
In the group of chronic polymyositis of the 20 patients where the E.D.B. muscle was examined low values were observed in 8, the thenar muscles were investigated in 20 patients too and low values were found in 12, while of 19 patients who were submitted for hypothenar muscles investigation 9 showed values below the lower limit of the control group.
When the whole group was analyzed the mean values were significantly different from the control means (E.D.B.: patients 148 ± 76, controls 215 ±69, P < 0.01; thenar: patients 180 ± 83, controls 340 ±87, P < 0.001; hypothenar: patients 267 ± 106, controls 379 ± 79, P < 0.001). Table 1 shows too that the loss of units was already evident in some muscles shortly after the starting of the disease.
However there was a light correlation between the loss of functioning motor units and the length of history, being this behaviour more evident in the E.D.B. muscle and less consistent in the hypothenar muscles (r for E.D.B.: -0.52, P < 0.02; for thenar: -0.39, P < 0.1; for hypothenar: -0.38, P > 0.1).
In the second group of patients who were affected by acute polymyositis only one of them, who was the one with the longest history of disease, showed a diminished number of motor units in the E.D.B. and thenar muscles.
Sizes of the remaining
motor units -In figure 1 the measurements of motor unit potential amplitudes have been pooled for all the patients affected by chronic and acute polymyositis in separated pictures, irrespective of the duration of the disease or the number of surviving units.
It can be seen that the values derived from muscles in patients affected by chronic polymyositis tend to be smaller than the controls despite that the mode in E.D.B. and hypothenar muscles coincides with the normals; in acute polymyositis there is a definite tendency for the results to be smaller.
When the mean sizes of the recruited motor units belonging to each patient affected by chronic polymyositis were compared with the length of history it was found a tendency, in E. A comparison was also made of the terminal latencies in the control and 111 populations, this latency being measured as the time elapsing between the stimulation of the most distal point of the nerve (ankle for the deep peroneal and wrist for median and ulnar) and the onset of post-synaptic activity in the concerned muscle. In chronic polymyositis some of the patients showed latencies longer than the control population ( The same sort of behaviour could be seen in acute polymyositis, but the small samples did not allow a statistical evaluation.
DISCUSSION
The loss of operative motor units which was noted in chronic poly myositis and also in one of the four patients with acute polymyositis may have different explanations; one of them would be the involvement of the peripheral nervous system in the disease as the main cause, if this would be so, one would expect that, as happens with other forms of dennervation, the remaining healthy units will enlarge their muscle fiber territories 8 . This behaviour was noted in chronic polymyositis when the correlation between number of surviving units and their mean sizes was analyzed, in thenar and E.D.B. muscles that enlargement was lightly related with the lengtn of history. However looking at figure 1 it can be seen that the sizes of the remaining units are within the distribution of the control population tending to bunch up on the left side of the picture. This behaviour is quite different to the one which can be expected if healthy, undamaged units would take over the muscle fibers relinquished by its original innervation. Therefore the explanation which can be given so far is that the disease affects at the same time the muscle fibers and their motor innervation. This combination could make that an individual motor unit loses muscle fibers by a primary involvement of them, this would lead to a diminished size motor unit population and eventually, if the loss of muscle fibers be comes severe, whole units would disappear. This sort of behaviour probably plays the main role in acute polymyositis where it has been noted that the remaining population of motor units had a definite diminished size regarding the control units. However this simple interpretation cannot fully be applied to chronic polymyositis where a large proportion of the remaining units had sizes similar to the normal units; in this last condition the fact that there is an attempt of the remaining units to increase their sizes when the total number of operative units shows a tendency to be reduced suggests that, somehow, the peripheral nervous system is involved. In keeping with this concept, in chronic polymyositis a motor unit could be losing muscle fibers by primary involvement of them or by damage of some of its terminal axonal branches and simultaneously acquiring muscle fibers by adopting those which have been denervated by the already mentioned axonal damage. This would result in a sort of equilibrium where a motor unit could mantain a size similar to the controls. Of course, one cannot reject the possibility that in acute polymyositis the motor innervation would have been damaged as well as in chronic polymyositis, but probably the severe muscle involvement which occurs in this condition maskes any electro physiological manifestation of the peripheral nervous system participation with the technical approach employed in the present study, except the pro longed terminal latencies in motor fibres.
The above reasons lead to the conclusion that in polymyositis whole motor units can be lost by two individual mechanisms or, more probably, a combination of both; the first one would be a primary muscle involvement which might "kill" individual muscle fibers up to the disappearance of the whole unit and the second would be the axonal degeneration.
The axonal damage can explain too the prolonged terminal latencies seen in these patients, not only by the damage itself but by the branches sprouted from an undamaged axon which have diminished conduction velocity 6 . 
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